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DETAILED ACTION 
Remarks 

1 . In response to Applicant's Amendment filed on October 3 1 , 2007, claims 11-16, and 1 8- 
23 are pending in the application. 

2. Applicant's response has overcome the USC 1 12, second rejection. 

Election/Restrictions 

3. This application contains claims 2, and 4- 1 1 arc drawn to an invention nonelected without 
traverse in the reply filed on August 6, 2007. A complete reply to the final rejection must 
include cancellation of nonelected claims or other appropriate action (37 CFR 1 .144) See MPEP 
§ 821.01. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

5. Claims 12-14, and 16-18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Bradford et al. (U.S. Patent No. 5,956,745). 
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As to claim 12, Bradford et al. discloses in a data storage system comprising a file system 
and one or more disk volumes, each volume comprising files and blocks, wherein each file is 
implemented by a set of one or more blocks, wherein blocks currently implementing a file are 
occupied-space blocks and all other blocks are free-space blocks, a method comprising: 

taking a snapshot of an original volume (See column 2, lines 42-51, prior art, and see 
column 3, lines 1-20, wherein a copy, an image, a back-up, or a snapshot is well known to occur 
at the time of defragmentation or back-up); 

wherein taking the snapshot includes creating a bitmap comprising a plurality of bit 
spaces, wherein each bit space corresponds to a respective block in the original volume, wherein 
each bit space is set either to an ignore value or to a protect value, and wherein initially a bit 
space is set to the ignore value when the respective block that corresponds to the bit space is a 
free-space block when the snapshot is taken, and a bit space in set to the protect value when the 
respective block that corresponds to the bit space is an occupied space block when the snapshot 
is taken (See Figure 6G, and see column 3, lines 51-56); 

monitoring moves of occupied-space blocks in the original volume, wherein moving an 
occupied-space block comprises transferring contents from within the occupied-space block to a 
second block, which is one of the free-space blocks, the second block becoming an occupied- 
space block, and the first block becoming a free-space block (See column 3, lines 63-67); 

monitoring writes of blocks in the original volume (See column 3, lines 63-67); 

wherein monitoring the writes of the blocks includes determining which blocks to protect 
by copy-on- write operations before the writing of the blocks and which blocks not to protect by 
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the copy-on- write operations (See column 21, lines 24-30, wherein the protect before write is 
taught); and 

producing a snapshot versions of blocks in response to a read requests (See column 4, 
lines 36-38, and see column 4, lines 58-58, wherein each update is a version). 

As to claim 13, Bradford et al. discloses wherein monitoring the moves includes 
intercepting a block copy command passed down by the file system (See column 4, lines 57-58). 

As to claim 14, Bradford et al. discloses wherein moves of blocks include moves that are 
associated with a defragmentation operation (See Figure 1 IB, workflow associated with 
defragmentation operation move). 

As to claim 16, Bradford et al. discloses wherein monitoring the moves, monitoring the 
writes and producing the snapshot versions of blocks includes recording information regarding a 
current actual locations of the snapshot versions of the blocks in the original volume (See 
column 18, lines 21-32, wherein FAT and bitmaps are periodically updated as move operation 
occur and status notices are kept in a table). 

As to claim 17, Bradford et al. discloses wherein monitoring a write of a block further 
comprises: 

when the bit space in the bitmap corresponding to the block is set to the protect value, 
copying the block to a location in a differential storage space (See Figure 6G); 
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setting the bit space to the ignore value (See Figure 6G); 

when the block to be written is recorded as the current actual location of the snapshot 
version that relates to a different block in the original volume, recording the location of the copy 
in the differential storage space as the current actual location for the snapshot version of that 
different block, and otherwise recording the location of the copy in the differential storage space 
as the current actual location for the snapshot version of the block to be written (See Figure 1 1 A, 
shows workflow and recordation of current location in FAT after defragmentation); and 

permitting the write to proceed; and 

when the bit space in the bitmap corresponding to the block is set to the ignore value, 
permitting the write to proceed (See Figure 7, shows bitmap of moved block). 

As to claim 18, Bradford ct al. discloses further comprising, when the bit space in the 
bitmap corresponding to the block to be written is set to the protect value (See Figure 6A, FAT 
table functionality): 

deleting each entry in a translation table that indicates that the block to be written is the 
current actual location for the snapshot version of a different block (See column 4, lines 49-61, 
wherein "deleting" is read on "update"), and 

recording in a new table entry the location of the copy in the differential storage space as 
the current actual location for the snapshot version of the block to be written (See column 4, lines 
49-61, wherein " a new table entry" is read on "update"). 



Claim Rejections - 35 USC § 103 
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6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford et 
al (U.S. Patent No. 5,956,745) in view of Armangau et al. (U.S. Patent No. 6,934,822). 

As to claim 21, Bradford et al. discloses the claimed invention but does not explicitly 
teach wherein producing the snapshot version of blocks in response to the read request comprises 
directing the read request to the current actual location of the snapshot version of the blocks. 

Armangau et al. teaches wherein producing the snapshot version of blocks in response to 
the read request comprises directing the read request to the current actual location of the 
snapshot version of the blocks (See Armangau et al. Figure 37, shows different snapshot 
versions). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of Bradford et al. by the teachings of Armangau et 
al to include wherein producing the snapshot version of blocks in response to the read request 
comprises directing the read request to the current actual location of the snapshot version of the 
blocks because keeping versions of snapshots is necessary and efficient for data recover (See 
Armangau et al. column 1, lines 60-65). 
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As to claim 22, Bradford et al. as modified discloses wherein a translation table is used to 
record information regarding the current actual locations of the snapshot versions of the blocks 
(See Armangau et al. Figure 37, shows different snapshot versions), the method further 
comprising: 

when the block to be read has a table entry indicating the current actual location of the 
snapshot version, redirecting the read to that location, and otherwise, directing the read to the 
version of the block in the original volume (See Armangau et al. Figure 37, shows different 
snapshot versions). 

Allowable Subject Matter 

8. Claims 19and 20 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Arguments 

9. Applicant's arguments filed on 2/19/08 have been fully considered but they are not 
persuasive. 

Applicant's argument that "the cited art Bradford does not teach the newly added claim 
recitation of "wherein monitoring the writes of the blocks includes determining which blocks to 
protect by copy-on-write operations before the writing of the blocks and which blocks not to 
protect by the copy-on-write operations" is respectfully noted but not deemed to be persuasive. 
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Not only is protecting a block during a write or defragmentaion procedures is inherent in 
the process, but and as defined in Applicant's specification published version paragraph 0027, 
"protect" means marked as free or used, hence, Bradford 's teachings on column 12, lines 35-46 
directed to block indicators in a bit-map reads on the argued "protect" not "protect" blocks. 

The teachings in column 21, lines 24-30, clearly describes the determination is made of 
which blocks to protect before the actual write operation. 

Applicant's argument on page 10 of the remarks that "the cited art Bradford is concerned 
with moving blocks from a first volume having a first block size to a second volume having a 
different block size... Bradford is not concerned with and does not describe, avoiding copy-on- 
write operations before performing write-operations for blocks" is noted but not deemed to be 
persuasive. 

It is respectfully noted that the claims are only directed to block "moving" operations and 
nothing what-so-ever to "avoiding copy-on- write operations". In fact, the newly added portion in 
claim 12 recite "wherein monitoring the writes of the blocks includes determining which blocks 
to protect by copy-on-write operations'''' clearly performing the "copy-on-write" operation. 

Furthermore, although not claimed, when taking the specification into consideration 
published version paragraph 0028, states: 

moving blocks from A to B is done without performing "copy-on-write" operation but 
instead by simply updating a translation table. 
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The feature is still taught in Bradford column 21, lines 8-21, wherein logical move is be 
made first by changing the tables (updated) before the physical move of the data from original 
location to newly determined location, later in column 21, lines 32-37. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. For complete list of cited relevant art, see PTO-form 892. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Neveen Abel-Jalil whose telephone number is 571-272-4074. 
The examiner can normally be reached on 8:30AM-5:30PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christian Chace can be reached on 571-272-4190. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Neveen Abel-Jalil 
Primary Examiner 
April 30, 2008 

/Neveen Abel-Jalil/ 

Primary Examiner, Art Unit 2165 



